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Structured Abstract
Objective—To conduct validation and dimensionality analyses for an existing measure of the 
integration of worksite health protection and health promotion approaches.
Methods—A survey of small to medium size employers located in the U.S. was conducted 
between October 2013 and March 2014 (N=115). A survey of Department of Veterans Affairs 
(VA) administrative parents was also conducted from June to July 2014 (N=140). Exploratory 
Factor Analysis was used to determine the dimensionality of the Integration Score in each sample.
Results—Using Exploratory Factor Analysis, both samples indicated the presence of one unified 
factor. The VA survey indicated that customization improves the relevance of the Integration Score 
for different types of organizations.
Conclusions—The Integration Score is a valid index for assessing the integration of worksite 
health protection and health promotion approaches and is customizable based on industry.
Clinical Significance—The Integration Score may be used as a single metric for assessing the 
integration of worksite health protection and health promotion approaches in differing work 
contexts.
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Total Worker Health® “is defined as policies, programs, and practices that integrate 
protection from work-related safety and health hazards with promotion of injury and illness 
prevention efforts to advance worker well-being” by the National Institute of Occupational 
Health and Safety (NIOSH).(1) Until recently, there were no validated measures of 
integration. First developed by Sorensen et al., the Indicators of Integration were given to a 
sample of small to medium sized firms (PULSE survey).(2) Previous work in this sample 
tested the validity of the Integration Score—finding excellent reliability as well as evidence 
for the convergent validity of the Score.(3)
This study extends prior validation efforts by testing the dimensionality of the Integration 
Score. During development, the measure was broken down into several conceptual domains 
as described by Sorensen et al.(2) These domains include both theoretically and practically 
relevant aspects of integration: organizational leadership and commitment; coordination of 
worksite efforts to protect and promote worker health, safety, and well-being; supportive 
organizational policies and practices; and comprehensive program content.(2) This study 
uses exploratory factor analysis to determine the empirical dimensionality of the Integration 
Score across two survey samples, which may or may not be related to the theoretical 
domains.
Additionally, this study describes the adaptation of the survey for use in VA administrative 
parents. An administrative parent is a collection of all the points of service that a VA 
leadership group manages. An administrative parent facility may be located at a VA Medical 
Center (VAMC), a Community Based Outpatient Clinic (CBOC), or a Health Care Center 
(HCC). The Veterans Administration sample was chosen as it represented a very different 
size and enterprise sector from the PULSE survey which might lend increased 
generalizability to the results. The Veterans Health Administration (VHA), the health care 
arm of the VA, is the largest integrated health care delivery system in the U.S., with 140 
administrative parents (at least one in each state); administrative parents range in size from 
500 to over 5,000 employees. VA administrative parents are located in urban as well as rural 
locations and vary in terms of the complexity of services they provide. Many provide 
traditional hospital-based services such as surgery, critical care, mental health, orthopedics, 
pharmacy, radiology and physical therapy, as well as a number of additional medical and 
surgical specialty services. The VA has over 318,000 employees in total with a mix of 
clinical and non-clinical workers. The primary classifications of employees include 
physicians, nurses, other clinical staff, administrative staff, and wage grade workers (i.e., 
trade, craft, and laborers). Nurses comprise the largest component of clinical staff and 
approximately one third of the VA workforce is administrative. Data from the sample of all 
VA administrative parents and from the sample of small to medium sized firms are used to 
assess the dimensionality and reliability of the Integration Score separately.
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Study Design & Subjects
The web-based survey of small to medium employers (<750 employees) used in this study 
was conducted between September 2013 and March 2014 (hereafter PULSE survey). The 
survey was sent to Human Resources Directors at 400 small- and medium-size businesses to 
understand the interests and practices of smaller organizations in relation to adopting Total 
Worker Health approaches. Up to 3 additional electronic and phone attempts were made to 
reach non-respondents; subsequently surveys were sent in the mail to the non-respondents 
one time. Detailed information on the design and conduct of the survey can be found in 
McLellan et al. and Williams et al. (3, 4) Approval was obtained from the IRB at the 
Harvard T. H. Chan School of Public Health. As mentioned in previous work, companies 
were in industries such as professional, scientific, and technical services; healthcare and 
social assistance, and manufacturing, among many others.(4) As mentioned in previous 
work, survey respondents were representative of a cross-section of employers in the area, 
including industries such as professional, scientific, and technical services; healthcare and 
social assistance, manufacturing, among many others. Respondents were more likely to be 
from smaller companies (<112 employees) than non-respondents. (4)
The VA Office of Public Health periodically surveys the Occupational Health programs it 
administers (e.g., clinical occupational health, safe patient handling, employee health and 
well-being, etc.) to obtain operational information that is not readily available through other 
means. A web-based survey was developed to assess the structure and performance of 
employee health and well-being programs and activities within the system. It was 
administered by the Healthcare Analysis and Information Group (HAIG) from June 16 
through July 11, 2014. The survey was distributed by network and medical center directors 
to Employee Wellness Coordinators or other designated staff to complete. For the purpose of 
this survey, one response was requested from each of 140 administrative parents in VA. All 
140 administrative parents submitted a survey response, thus the response rate was 100%.
Quantitative Variables
The full Indicators of Integration and its properties as the Integration Score are available in 
Sorensen et al. and Williams et al. (2, 3) The answers to each question in the measure are 
coded so that higher numerical scores indicated greater integration between health protection 
and health promotion. Answers of “absent” are scored as 0, answers of “partially adopted” 
are scored as 1, and answers of “fully adopted” are scored as 2. One question from the 
original measure, whether workers are actively engaged in planning and implementing 
health promotion and occupational safety and health programs and policies, was 
inadvertently omitted from the PULSE survey. This omission was an additional reason for 
using the VA sample. The measure has a theoretical range of [0, 44].
Customization of VA Survey
A number of minor modifications were made to several questions in the VA survey to make 
them more specific to the organization. For example, the term “worksite wellness” was 
changed to “employee wellness” throughout since the latter term is more frequently used in 
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the VA (please see Table 1). Additionally, in a number of the questions, VA-specific 
examples were listed in order to give survey respondents additional context when 
responding. Finally, in addition to the customizations of the survey questions, the answer 
choices were modified so that “don’t know” was an additional answer choice.
Statistical Methods
Exploratory Factor Analysis (EFA) was used to assess the dimensionality of the Integration 
Score. Iterated principal factors were used with the varimax rotation (maximizes the squared 
loadings of the columns). Because factor analysis is often an iterative procedure, a cutoff of 
0.5 was used to determine which variables’ loadings would be considered for deletion.(5–7) 
However, variables with lower loadings will also be discussed with regard to the ideal 
loadings of either close to zero or very high. Additionally, Cronbach’s Alpha coefficient and 
the inter-item correlations were calculated for the VA survey (completed in previous work 
for the PULSE survey). (3, 8)
In the VA survey multiple imputation was used to impute the “don’t know” responses under 
a multivariate normal model. There was very little missing data in the PULSE survey so both 
complete case analysis and multiple imputation were used. A sensitivity analysis was also 
used for the VA survey where “don’t know” survey responses were changed to “absent,” 
based on the assumption that if the interviewee was unaware of the integration factor, it was 
most likely absent. Factor analysis was performed on the multiply imputed data using 
maximum likelihood with the expectation-maximization algorithm to estimate the 
covariance matrix as suggested by Truxillo. (9, 10) Results from the sample with “don’t 
know” values coded as “absent” were substantively similar to the multiply imputed results. 
All analyses were conducted using STATA 13.1. (11)
Results
PARTICIPANTS
The PULSE survey was distributed to 400 companies; the total response rate was 29%. The 
complete case analysis uses 111 respondents, while multiply imputing missing values leads 
to a sample size of 115. The survey of VA administrative parents was requested from each of 
140 administrative parents in VA. All 140 administrative parents submitted a survey 
response, thus the response rate was 100%.
DESCRIPTIVE STATISTICS
Descriptive statistics for the VA sample are presented in Table 1. Cronbach’s alpha for the 
Integration score in the VA sample was 0.93 (0.94 in PULSE). The average inter-item 
correlations ranged from 0.19 to 0.21 in the VA sample (0.17 to 0.19 in PULSE).
MAIN RESULTS: EXPLORATORY FACTOR ANALYSES
PULSE Results—Initial EFA resulted in eigenvalues >1, 9.78 and 1.09, for two factors. 
The scree plot showed a dramatic decrease in slope at the second factor and another smaller 
decrease at the 5th factor. The first factor explained 54.88% of the variance, the second 
explained an additional 6.10%, the third an additional 5.44%, and the 4th an additional 
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4.86%. A parallel test also confirmed that all factors but the first were essentially random 
noise. (12) Using these results and by looking at the relative strength of the loadings using 1, 
2, 3, and 4 factors, having only one factor appeared to be the dominant solution.
Using the multiply imputed data, factor loadings ranged from 0.47 to 0.78, with most in the 
0.6-0.8 range (see Table 2). After removing the two variables with loadings below 0.5; 
incentives are offered to managers who protect and promote health, and workplace benefits 
exist that address health, safety and wellbeing, no additional removals were necessary as all 
remaining loadings were above 0.5. The results from the complete case analysis were nearly 
identical.
VA Results—Initial EFA of the multiply imputed (MI) sample resulted in eigenvalues >1, 
9.88 and 1.33, for two factors. The scree plot of the eigenvalues showed a dramatic slope 
change at the second factor. The first factor explained 88.14% of the variance while the 
second factor brought the cumulative variance explained to 100%. Given these results, we 
kept only one factor for further analysis. Results from the sample with “don’t know” values 
coded as “absent” were substantively similar and also pointed to retaining only one factor.
Using the sample with multiply imputed data, the factor loadings from the analysis are 
available in Table 3. Factor loadings ranged from 0.42 to 0.82. Loadings for all but three of 
the variables were above the 0.5 cutoff. The first round of deletions resulted in the removal 
of three variables from the index: incentives are offered to employees to complete activities 
to stay healthy and/or practice health lifestyles, incentives offered to managers who protect 
and promote health, and data related to employee health outcomes are integrated within a 
coordinated system. No further deletions were necessary. Factor loadings for the sample 
with “don’t know” values coded as “absent,” are given in Appendix Table 1. The results of 
the sensitivity analysis were very similar to the results using multiply imputed data but with 
additional questions removed after the first round of factor analysis.
Discussion
In summary, both the Pulse and VA results indicated the potential removal of the question on 
“incentives are offered to managers who protect and promote health” from the index. Nearly 
all of the variables had reasonably high loadings, showing that they contributed to the overall 
index in both samples. One potential reason that the question about incentives provided to 
managers had a low loading was that it did not vary much across facilities and that it was not 
highly correlated with other metrics of integration. Evidence of this low variation in the 
sample is that in the Pulse survey, 84.7% of respondents answered that this was absent in 
their workplace. A lower but still relatively high number of Administrative parents in the VA 
sample, 62%, also reported this feature as absent. Incentives for managers to integrate health 
promotion and protection may not be offered in most workplaces. Because this question had 
such a low loading, we recommend testing its omission in additional samples with greater 
variation. Qualitative research to investigate employer provision of incentives to managers 
who use integrated approaches to worker health protection and promotion, could further 
clarify its role and importance.
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A strength of the study is the 100% response rate from the VA. The Healthcare Analysis & 
Information Group in VA conducts program reviews to obtain operational information not 
readily available through other means and always obtains a 100% response rate; all medical 
centers within the VA healthcare system must respond to surveys administered by the 
Healthcare Analysis & Information Group. The overall response rate of 29% for the PULSE 
survey, while low, is typical for web-based self-response surveys. (13)
While EFA has been used to test the dimensionality of many indices currently in use, the 
choice of the number of factors and how to interpret the cutoff values for factor loadings is 
somewhat subjective.(14) Additionally, although the measure was tested in two different 
samples, it is possible that results from larger samples or in different industries would have 
produced different results. However, the similarity of the results given the differences in the 
sample tested here (one national but only in healthcare and one in the Midwest but in 
different industries) point to the general validity of the Integration Score.
Conclusions
This study provided evidence that the Integration Score (Indicators of Integration) is best 
used as a single index rather than as a set of sub-scales in two disparate samples. During the 
construction of the measure of Integration, the questions were divided into conceptually 
distinct categories to measure separate constructs that when combined may indicate that 
integrated approaches exist. (2) In a sample of small to medium companies located in the 
Midwest and a comprehensive national sample of VA Administrative parents, EFA pointed 
to using the measure as a single index. However, the sub-scales’ constructs may be helpful in 
highlighting specific content areas of interest to enterprises, or for developing hypotheses 
about particular components of integration.
The similarity of the results between the Pulse and VA Medical Center surveys despite 
changes in the wording of some questions and answer choices, is encouraging of the broad 
use the measure. Depending on the nature of the organizations under study—slight 
adaptations such as those described for the VA Administrative parents sample might produce 
surveys that are easier for respondents to answer. However, practitioners should keep in 
mind that the major validation of the Integration Score was conducted using the wording as 
described in Sorensen et al. and Williams et al. (2, 3) Additional studies in varied samples 
will further improve the knowledge and validity of the Integration Score.
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